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Introduction
Portfolio optimisation remains an important research area, which has essential consequences for the practice of it. Theoretically, Markowitz (1952) suggests that portfolio optimization should be determined by mean-variance theory. Investors will choose asset with higher risk as long as it is compensated with higher return. However, investors who consider about investing in Shari'ah-compliant assets would like to have an alternative for their investment that could fulfil Islamic finance principles. The rising awareness from investors about Shari'ahcompliant investment and also development of Islamic finance led to the establishment of Shari'ah screening processes for assets to be classified as Shari'ah-compliant assets or stocks; Dow Jones, S&P, and FTSE established the Islamic screening criteria and Islamic indices as guidance for investors to participate in capital market that complies with their belief.
For assets to be classified as shari'ah-compliant, the assets have to go through screening process. There are two types of Shari'ah screening processes: qualitative and quantitative criteria (Derigs & Marzban, 2008) . The qualitative criteria is related to the type of products and business the company engaged with, while quantitative criteria related to the proportion of asset, liabilities, equity, and revenues in the balance sheet and income statement. The former does not relatively change over time, since it needs planning and management to change the products sold by company. Another portfolio investment that does not only consider about mean-variance is Socially Responsible Investment (SRI). There are some requirements to be fulfilled for a stock to be classified as SRI stocks. The difference from Shari'ah-compliant stocks is that SRI does not have quantitative criteria to be fulfilled.
This research aims to examine the effect of additional requirements other than meanvariance theory in Islamic portfolio selection and performance. In doing so, this study examines Islamic portfolio by comparing with SRI portfolio selection and performance, which then examining the macroeconomic variables' effect on portfolio return.
Literature Review
Islamic finance has unique characteristics in conducting business transactions. Two of the main principles are to avoid riba and gharar (Kahf, 2009) . The prohibition of riba and gharar affects the operation of capital markets, and therefore, investors who want to invest in capital market without violating Shari'ah principles need guidance to participate in investment. Thus, Shari'ah scholars develop Islamic screening criteria for investing in capital market, especially investing in stocks.
As mentioned, Islamic screening criteria consist of two types, qualitative and quantitative criteria. The qualitative criteria are that companies should not be involved in money-lending and interest transactions, such as banks and insurance companies (Ghoul & Karam, 2007) . Other criteria are that the companies should not involve in the production, distribution, and/or profiting from alcohol, pornography, tobacco, gambling, weapons, music, entertainment, processing pork meat or non-halal meat, hotels, and airlines which serve alcohol on their premises.
However, there are different requirements for the quantitative criteria depending on the institutions issuing the criteria (Derigs & Marzban, 2008) . The quantitative criteria are related to liquidity ratio, interest ratio, debt ratio, and non-permissible ratio.
As for SRI, it is initially based on religious reasoning, for example the prohibition of usury from Christianity and Islam. However, as the time and knowledge evolves, modern SRI is more based on the varying personal ethical and social beliefs of individual investors (Renneboog et al., 2008) . First modern SRI is the Pax World Fund established 1971 in United States, which aims for investors who are opposed to Vietnam War.
The SRI screening criteria is divided into positive and negative. The positive screening is that investing in company which has strong labour relations and workplace conditions, involves in recycling, waste reduction, and environmental clean-up, concerns about sustainability, employment diversity, renewable energy, biotechnology, and community involvement.
On the other hand, the negative screening results imply that investors should not consider investing in companies which involve in tobacco, alcohol, gambling, defence/weapons, irresponsible foreign operations, antitrust violations, consumer fraud, marketing scandals, human rights violation, animal testing, development of genetic engineering for agricultural applications, insurance for non-married couples, healthcare, interest-based financial institutions, and pork producers.
To construct portfolio, Markowitz (1952) introduces the mean-variance optimization for finding the optimal portfolio. The optimization problem is solved by minimizing variance of the portfolio subject to certain expected portfolio return and the sum of the assets weight is equal to one. Non-negativity constraint could be imposed if short sale is not allowed.
There could be many efficient portfolios according to the expected portfolio return determined. Those portfolios could form efficient frontier line, as investors decide the portfolio to invest by maximizing their utility function. The optimal portfolio is located in the tangent point between efficient frontier and indifference curve formed from the utility function. Derigs & Marzban (2009) (Bodie et al., 2009 ).
In addition, using different kind of dataset, prior studies show different results. For example, Hashim (2008) also finds that Islamic index has better performance than SRI index. However, Girard & Hassan (2008) find that there is no different performance between Islamic and non-Islamic index. Moreover they find that there is similar reward to risk and diversification benefit for both portfolios. Lastly, Hazny et al. (2011) find that the efficient frontier of Islamic portfolio outperforms for low risk, but underperforms for high risk.
Research Method
The dataset contains data from 101 companies listed in London Stock Exchange and included in FTSE 100. The monthly adjusted stock prices, annual UK interbank 6-month (risk-free rate of return), FTSE 100 price index (market return), income statement, and balance sheet are generated from Datastream. The use of 6-month UK interbank does not violate shari'ah clauses as long as the basic requirements are being complied, for example the screening for shari'ah stocks (Ayub, 2007) . In addition, the data for annual interest income and interest expense are taken from Bloomberg.
Monthly stock prices are generated from January 1997 up to December 2007 to calculate return employed for portfolio construction. Then annual financial ratios calculated from income statement and balance sheet information are applied for constraints in the Shari'ah portfolio optimization. Moreover, stock prices at the end of the year of 2008 until 2013 are used to evaluate the portfolio performance. The period of the study includes the time of crisis so that its effect could be examined. For this study, two portfolios are constructed: Shari'ah and SRI portfolio. Qualitative screening criteria based on FTSE Shariah Global Equity Index Series Ground Rules are used to determine stocks included in Shari'ah portfolio, while FTSE4Good Index Inclusion Criteria are employed to determine stocks belonging to SRI portfolio. For the SRI portfolio, companies classified as having risk level of 3 for environmental management are excluded.
After employing qualitative screening criteria, the next requirements are examined. Companies which do not have stock price starting January 1997 and annual report ending in December are excluded. As a result, 21 stocks for Shari'ah portfolio and 50 stocks for SRI portfolio remained. To construct portfolio, 15 stocks were considered to be included in each type of portfolio. For Shari'ah portfolio, those 21 stocks divided into 3 parts based on market capitalisation: small, medium, and large capitalisation and 5 stocks selected from each category. For SRI portfolio, companies which are classified as risk level 1 are selected first then followed by the risk level 2 companies. Table 3 .1 shows the list of the stocks. Markowitz (1952) introduces the meanvariance theory to construct portfolio optimization. It is argued that mean or expected return is desirable by investors, while variance of return is not desired by investors. Moreover, the objective and constraints in constructing the portfolio are shown in equations from (1) to (4).
Min Variance
Subject to:
where X i is weight of asset i,µ i is the return of asset i, and σ ij is covariance between asset i and asset j. Derigs & Marzban (2009) , as an extension, impose quantitative criteria of Islamic screening as constraints in constructing portfolio optimization shown in equation (5) to (9).
Thus, the additional constraints are:
9)
The next step is determining different values of expected return so that there are many portfolios, which then construct minimum-variance set line. The line above minimum global variance is known as efficient frontier since it has higher return for the same risk. Having the efficient frontier, indifference curve should be drawn to determine the optimal portfolio, which is the intersection point between those two curves. This procedure is repeated for the following years to determine the portfolio composition and examine the performance.
In this research, financial ratios established by FTSE are used, since it has more requirements than other institutions and it uses total assets as denominator rather than market value which represent the true value of company. After constructing the portfolio optimization, the portfolio performance is examined. There are three portfolio performance measurements used: Sharpe's ratio, Treynor ratio and Jensen's alpha. The reason of using these ratios for measuring shari'ah portfolio performance is the same as using 6-month UK interbank rate for the risk-free rate of return mentioned before.
Sharpe's ratio indicates that portfolio with higher ratio value has higher excess return by having the same risk meaning that this portfolio has better performance. Treynor ratio indicates that portfolio with higher ratio value has higher excess return by having the same systematic risk meaning that this portfolio has better performance. As for Jensen's alpha, portfolio which has positive Jensen's alpha indicates that this portfolio could generate abnormal return compared to return calculated using Capital Asset Pricing Model (CAPM) assuming that CAPM holds. 
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Macroeconomic variables could be examined whether they have any effect on the portfolio return or not. Based on the previous studies, multiple regression using Arbitrage Pricing Theory (APT) with ordinary least square procedure could be used to examine the macroeconomic effects (Brooks, 2002) . Table 2 explains the variables and their definition.
Result and Discussion
In constructing the portfolio optimization, expected return and covariance matrix of the assets are estimated using historical data. The first portfolio is constructed at the end of year 2007 by using historical data from January 1997 until December 2007.
After calculating the expected return and covariance of the assets in the previous section, optimal portfolio could be obtained. The next procedure in the analysis is to draw Notes: LTGB is Long-term Government Bond, CPI is Consumer Price Index minimum-variance set, which contains optimal portfolios. After obtaining the efficient frontier, indifference curve is required to determine the portfolio preferred by investors. Having all the data, optimal portfolio, which is preferred by investors could be determined. Since the financial ratios change every year, it is required to evaluate the portfolio composition annually for Shari'ah portfolio. In addition, the SRI portfolio is also evaluated annually by this study to examine the different composition with Shari'ah portfolio. The procedure of portfolio optimization is conducted by obtaining the minimum-variance set, through which establishing efficient frontier, leading to the estimation of utility function and indifference curve. This process is repeated from year 2008 to 2012.
There is optimal portfolio each year for both Shari'ah and SRI portfolios. These portfolios are constructed from 15 assets, which then due to the optimization requirements, the portfolios consist of smaller number of assets with its percentage. Figure  1 shows assets composition of the Shari'ah portfolio, while figure 2 demonstrates the assets composition of SRI portfolio. cause the interest expense and interest income ratios did not exceed the threshold. This is also true for SHP, which the debt ratio did not surpass the required value. In addition, there are two stocks, BNZL and SN, included in portfolio after the two previous years, had debt ratio higher than the required.
It should be noted that in year 2010, ANTO becomes part of portfolio after three years of absence, as it had cash and short-term investment to total asset ratio higher than the threshold. In year 2012, TLW is included after the four previous years, as it had interest expense to total revenue higher than the required value. Figure 2 shows that the SRI portfolio composition tends to be stable for five years. There is only change in composition for WEIR and PSN in certain years because when they have the lowest return among all assets, they will not be included in the portfolio.
The next procedure is to examine Sharpe's ratio, Treynor ratio and Jensen's alpha since they are risk-adjusted performance measurement. To calculate these ratios, monthly portfolio return, market return (FTSE100 return), and risk-free rate of return (6-month LIBOR) are needed. Having the data, annual ratio is calculated to evaluate the portfolio performance, which can be found in Table 3 . Table 3 shows that Shari'ah portfolio has beta value greater than 1 for year 2008, 2011, 2012, and 2013 meaning that this portfolio has higher volatility than market. However, SRI portfolio always has beta value less than one meaning that this portfolio has less volatility than market. Moreover, both portfolios have negative expected return for year 2008, which then begins to increase for the next years. However, Shari'ah portfolio has negative expected return again in year 2012.
Table 3 also shows that Shari'ah portfolio has higher risk than SRI in 2008, shown by the standard deviation. However, Shari'ah portfolio has lower risk than SRI portfolio for year 2009 and 2010 even though it turns to be higher again in the following three years. Table 3 also explains that both Shari'ah and SRI portfolios have negative value for Sharpe's ratio in year 2008 due to the negative value of expected return from each portfolio. In addition, as can be seen, Shari'ah portfolio performs better than SRI portfolio in year 2008, 2009, and 2010, because having higher value for Sharpe's ratio means that Shari'ah portfolio has higher additional return for adding one unit of total risk. However, it has a decreasing value in year 2011 and 2012, far lower than the SRI portfolio performance. It increases in year 2013, but not as high as the SRI ratio.
As for Treynor ratio, Shari'ah portfolio performs better than SRI portfolio in year 2008, 2009 and 2010, because it has higher value of Treynor ratio meaning that Shari'ah portfolio has higher additional return for adding one unit systematic risk. However, its value decreases in 2011 followed in 2012 even though it bounces back in 2013. Meanwhile, SRI portfolio has a relatively stable value for Treynor ratio for five years, although it has experienced decrease between 2009 and 2011.
As for Jensen's alpha, both Shari'ah and SRI portfolios have positive alpha meaning that there is excess return that is not anticipated by the systematic risk. From 2008 to 2011, Shari'ah portfolio has higher Jensen's alpha than SRI portfolio, but it decreases very steeply in year 2012 even though it bounces back in year 2013. On the other hand, SRI portfolio has relatively positive stable value of Jensen's alpha for six years.
In overall, Shari'ah portfolio performs better in year 2008 until 2011, but it has the low value of ratios in year 2012. Looking at the table 3, due to having negative expected return in 2012, it has low performance. This low performance could be due to the stocks composing the portfolio. Based on the figure 1, the stocks included are BNZL, PSN, SHP, TLW, SN, AZN, BG, and RIO.
The assets SHP, TLW, AZN, and BG have decreasing price trend from year 2011 to 2012. The decreasing trend means that those assets have negative rate of return in 2012. Thus, it contributes to the fact that the portfolio return is negative. In oil sector, TLW and BG's performances were hampered as the oil prices fell gradually from May to November 2012 (Sjolin, 2012) .
The fall in 2012 preceded by decrease in 2011, which is not caused by negative value of portfolio's expected return like in year 2012. Based on the information in figure 2, the portfolio composition in 2011 consists of WEIR, BNZL, PSN, ANTO, SN, AZN, and BG.
Lastly, Shari'ah portfolio has demonstrated a better performance in 2008, 2009 and 2010 , because some of the stocks in the portfolio have a good performance on those years. The annual composition of stocks is depicted in figure 1 . RIO had an increase in share prices because there was an increase in gold and copper futures prices (Turner, 2010) .
According to the analysis above, it seems that macroeconomic variables, such as oil price, have an effect on the return of stock prices. Since these companies work within the larger macroeonomic conditions, it is very normal that they are affected by the developments in macroeconomy. To examine such effects, multiple regression method using Arbitrage Pricing Model (APT) is utilised with ordinary least square regression procedure by ensuring that there is no multicollinearity, autocorrelation, and heteroskedasticity (Brooks, 2002) . Table 2 explains the variables and their relevant definitions. The regression starts by calculating the variables and the lagged variables, as they may have an effect on the return.
The result shows that Shari'ah portfolio return at time t is affected by change in oil price at time t, change in inflation at time t and change in industrial production at the previous period. The coefficients imply that 1% change in oil prices will lead to 16.45% increase in Shari'ah portfolio return, 1% change in inflation will lead to 249.39% increase in the return and 1% change in industrial production index in the previous period leads to 1.04% increase in return.
The positive effect of oil price could be because some stocks in Shari'ah portfolio are oil companies, which implies that if the oil price decreases then the companies have lower revenue and it might affect the share prices. Moreover, investing in stocks is one way to hedge inflation meaning that if the prices decrease then people tend to invest in stocks, vice versa (Chen et al., 1986) . However, the result shows that the relationship is positive and significant. It could indicate that investors presume that they will buy more stocks since inflation increases meaning that there is an increase in nominal value of the companies and their revenue. The positive sign of change in industrial production index is based on that returns are based on the future cash flow, which depends on future economic conditions (Bilson et al., 2001) . The result is supported by James et al. (1985) who report that current stock returns are related to industrial production lagged by 2 months.
Moreover, the result also explains that SRI portfolio return is only influenced by change in oil price at time t. The coefficient shows that 1% change in oil prices will lead to 18.51% increase in SRI portfolio return. This positive effect could be because companies included in 
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SRI portfolio are able to offset the bad effect of oil price increase with the good effect. In understanding the results, it is important to state that based on figure 2, since most of the companies are business support services, which provide services even in the condition of increasing oil prices where costs are rising as well.
Conclusion
To reiterate, this research aims to examine the effect of Islamic screening criteria to the portfolio selection and performance by comparing it to SRI portfolio, which also has specific criteria to determine the investments.
The findings in this study conclude that Shari'ah portfolio selection and performance were influenced by the Islamic screening criteria, which was shown by the difference in the Shari'ah portfolio composition and performance from SRI portfolio. Composition of Shari'ah portfolio could be from oil, mining, and pharmaceuticals companies, while SRI portfolio does not allow those types of companies to be included in the portfolio. In addition, there are some financial ratios which have to be fulfilled by Shari'ah portfolio, while SRI portfolio does not have such requirements. This led to the result that Shari'ah portfolio performs better in 2008, 2009, and 2010 , mainly the financial crisis years, indicating that Shari'ah portfolio could be used to hedge the crisis. However, the portfolio returns were influenced much by change in oil prices since the portfolio mostly comprised of oil and mining companies.
In reflecting upon further research, it could be conducted by expanding the data sample, portfolio size and time period so that a generalised analysis can be developed in a robust manner. In addition, by expanding the time horizon, Gross Domestic Product and Openness Index could be included, since both data are available in quarterly which are not suitable for this research. Regarding the methodology, more advance portfolio optimization and cointegration methods in examining the macroeconomic variables' effect could be employed to obtain broader result and analysis.
